This study looked at the ability of 4.6 spherical and 12x6 ellipsoidal quantum dots to penetrate intact porcine skin, finding that the skin is "surprisingly permeable to [quantum dots] . . . which has important implications for risk assessment" and concluding that "quantum dots of different sizes, shapes, and surface coatings can penetrate intact skin at an occupationally relevant dose within the span of an average-length work day. This study assessed the toxicity of SWCNT in human keratinocytes, finding "a reduction in cell proliferation" and "increased oxidative stress."
Jongwon Shim et al., Transdermal delivery of mixnoxidil with block copolymer nanoparticles, 97
Journal of Controlled Release 477 This study evaluated "the effect of hydrodynamic size of self-assembled nanoparticles on skin penetration of minoxidil in vitro and in vivo," finding that "[i]n hairy guinea pig skin, the permeation of the minoxidil that incorporated in 40-nm nanoparticles was 1.5-fold higher in the epidermal layer and 1.7-fold higher in the receptor solution than that of 130-nm nanoparticles . . . . size dependence . . . was not observed for hairless guinea pig skin . . . . nanoparticles containing solutes penetrated mainly via shunt routes like hair follicles, resulting in skin absorption of solutes" and concluding that "[s]hunt routes, like hair follicles is the main pathway of this minoxidil-loaded nanoparticles and the permeation behavior of these nanoparticles was promoted when the size of the nanoparticles was decreased. " 2003 Shvedova et al., Exposure to Carbon Nanotube Material: Assessment of Nanotube Cytotoxicity Using Human Keratinocyte Cells, 66 Journal of Toxicology & Environmental Health 1909 , 1915 Researchers in this study investigated the "adverse effects of [SWCNTs as small as 1.5 nm] using a cell culture of immortalized human epidermal keratinocytes (HaCaT)," finding that "[e]xposure of HaCaT cells to SWCNT resulted in accelerated oxidative stress, as evaluated by free radical generation, accumulation of peroxidative products . . . a decrease of intracellular levels of glutathione . . . oxidation of protein SH groups . . . depletion of total antioxidant reserve and vitamin E . . . [and] ultrastructural and morphological changes in cultured skin cells."
